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High pressure diamond and diamond- like carbon 

: :uo using a microwave CA? reactor 
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Pes paper describes ere deposition of diamond and diamond- 
like carbon coatings using one Circumfererc i ai Antenna 
Plasma (CAP) reactor. Carbon coatings were deposited at pressures 
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Observatior: of carbon nano tubes synthesized on various 
substrates ueirig ne t a 1. -pht hal ocyuuine 
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L!u 1 1 iw,:i .1. 1 ea carbon nano tubes ( HWdT ) were s yr. t hv s 1 zed on 

various substratum- by va.su.am them: sal vap-jur depos i t.i on at 70 3-7 5 1 Degree C 
L turning (Co, M .: . Re } -pnth aloayur. i nes (Fes) as source materials. Intense 
growth was observed on a quartz plate with a L: w surflase tension and an 
oxidized surface of an Al plate. Nanotubes 7 rev: only at the 
micro-defect; of Mi, Re and stainless fo i 1 s and only at uneven sites of Ta 
and W foils. No or owe n was 'Observed on a smooth area >: f Ta and W foils with 
1 arge .rurface tensions. When 'ta pours c»f tness nrmtals impinge onto the 
substrate from * ae va;coir pta.ee, tney may aggregate to a nanometer - 
sized particle wise a nigu t .i:ta::t angle a a a . u.- : t the substrate 
u e c a .-. s e 01 t n > r mr n a r a we t mi. u g , a r 1 ; 1 n u. _m e a 1 1 _mi '_■ 1 m lm 1 s m c i y j o c ; a a 1 on L n e 
:.. art: c le . We also pe r f erme-o CILL synthesis of HWNTs in a H SUB 2 Mr gas 
: . • .u When SeP: was usee as .-car .:e material, uniformly aligned 
nanotubes grew at the edges of .a quartz pdate and the inner wall of a 
quart z tube , . 
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cere the tercet is a rotatable target and conriri s^s first and secc 
• :c c , and (d; comprises rotating while exposing tne target to 
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aser sources such that tne laser energies of the first and second 
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!4; the metnoa as in Cl}, where tne matrix material vclatiles; 
. the :: • * n u as in wnere tne first and second matrices 
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iectrioally conductive material. 
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Title: Fabrication and electron field emission properties of carbon 
nanotube fi im = by oleccropr.oret ic deposition 
Ao.t n :. r : Gac , 3.; Yce, G.Z.; Q i u , Q . ; Cheng, Y . ; Snimoda, H . ; Fleming 

Corporate Source: Applied Nanot e chnol ogi es , Inc., Chapel Hill, NC 2 
United States 

Source: Advanced Materials v 13 n 23 Dec 3 2001. p 17 7 0-177341740 
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Acs*, rac: : Uniform carbon nanotube films can be 

readily formed by elec t rophoret ic deposition, as is presented in this 
communication. Fy varying deposition current and time, films with 
thicknesses in the range between several tens of nan>; 
and a few micrometers :an be fabricated. The macros^: 
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Evaluation of :c rr-fion perf C'rmano^: cf ultra-thin Si-DLC overcoats with 
elect ro itn-.-mi :: ^ .1. iii.oooa n oe spectroscopy 
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Diamond-like carbon fDLO) _ no orpor a t i ng :.0 at.i 3i and 
with thickness ranging from 2 r ■:■ 10 0 nm were deposited on 
condo.ct in:; Ai 333 1 0' 3CB 0 -TiC oti^trate by neat- of the 3E3V3 technique. 
Elect: r'Mon-mi :U b-riav i. : u r has beer. stucied m 2 M 331 solution using AC 
impedance anoi polarisation measurements . Tne elect ro ::hem.i.ca.l impedance (EI; 
scec:: ru we.re ar.slysec in one ?. tnt e:<:t of an equivalent oiorouit mode 1 , which 
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?V2 di amor id for radiation dete ct l on devices 
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Journal: Cianeonu and related materials, 2 C 1 C' 1 , 10 (3-7) 631-638 
2 a n q u a g e : En g 1 i s n 

C V 2 diamond is a remarkable material for the fabrication of 
radiation detectors. Radiation hardness, chemical resistance and niqn 
temperature operation capabilities ed' diamond explain its use in the 
fabrication of devices operating i.r. hostile environments such as that 
encountered in the nu:2 : -ar industry and in high energy physics. For this 
curcose, we have : :o vest ica ted tho growth of. n.i g.n duality chemically vapour 
deposited 72V2: p o Iyer' ys t a 1 1 i ne diamond as well as specific material ana 
:iev_ce prices a. ng. 0:YD diamond films were grown using the 
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Properties or aluminium nit.ri.de coating obtained by vacuum arc discharge 
method with plasma flow separation 

l-rc codings of OAamona 2 00 I , toe 11th lurcpean Conference on 
Diamond, Diamond-like Materials, Carbon 
Nanotubes, Nitrides and Silicon Carbide 
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RCBNHC5CN Conn, ed; KAWARADA Hi rosni , ed; KOHN Erhard, ea; SIT A R ZOatic, 

Patirner Coatongs Ltd., NIIMV, Zelenograd, Moscow 1.134 60, Russia 
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Journal: Diamond and related materials, 2001, 10 (3-0) 1314-1.316 
Language: Lnq l.r sh 

.•0 . ot : n . .co r. _ t r .. a • :• :oaoing w^s obtained with the stationary vacuum arc 
source with sep^ratim (filtration} of aluminium plasma flow and nitrogen 
leak-in into the vacuum chamber at substrate temperature 31.3-673 K. The 
jrowth rate was :-7 mu m'h. The crystal structure of aluminium nitride 
tilms with thickness 11-30 nm deposited on mor.oc ryst al line NaCl 
substrate was studied by electron diffraction method. The aluminium nitride 
rcatings with thickness 1-1 mu m were investigated by X-ray 
o nam 1 h.o t i on met in jds . It was determined that t he aluminium nitride ccali.no 
wit in tno thickness up ~ to nm *~ a = a mo rphcus structure chroudh 

* no wnoie deposition t erope ra t o r e range. At the film thickness 

- x see ding 1 mu m tine coating structure is crystalline with 
hexagonal lattice. I'ne "ucrioariooss of the aluminium nitride coating was 

; dominium nitri.de coating with thickness 1-3 mu m deposited on 

o • : ; n A : ° s steel samples preserves them from high temperature oxidation up 

* : 14"! R. It was found out b y forcing an indent er and by scribong mat one 
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Fullerene nanoparticles have potential uses in a variety of 
ppl icat ions mcl uding piarm^ -out i cals , lubricants , composite materials, 
pecialized coatings, and interfacing membrane surfaces. In this study, the 
ucercr it teal ant is 1. vent process is use: cc reduce fullerene 
particle size from 4 1 mu m t :■ as low as 2 J nm . C SUB 6 SUB; 0 
issolved in toluene is .ln;ecte:i into supercritical CO SUB : , causing 
recipitation of C SUB 6 SUB 0 as fine particles. Because of the high 
iffusivitv if CC' SUB 1 in toluene, a rapio super s aturat ion it. achieved, 
h i c h results in t n e 



>rma:ion tf C SUB 6 SUB \ ns nop articles with a narrow 
effect of pressure, temperature, and jet ■-eiccity on 
s studied. The o article size increases 
• f 5 .ior rcr i t i c.a 1 CO S'SB 2 . A high jet velocity 
ielas spherical particles whereas a lower ;et velocity yields both 
chericai and rodlike particles. In most cases, a uniform thin 
ilm cf tne particles is o.otained c»n the collection plate. 
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' ;•• ; •. -•; carbcr. structure for producing single wall nano 
tubes, comprises carbon rampart ic les , binder ana 
jarc;)rc,:ca:ea catalyst rar.opart.icle.? comprising nanometer 
sized catalyst part ice having carbor. coatings 
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^ -;-p, nerc^e need not be broker: down from mi crorr.e t e r s 
^eteiy used durinq shor: reactions. The complete -se c 
part icies enables to produce a hiqniy pure career: rinrr; 
carbon coari.nq on the catalyst., prevents tnem from ox i d 
odoctton of oxygen into the reaction zone. Therefore t 

structure has reduced defects, and is amorphous. 
INSCRIPTION OF' DRAWING (S) - The figure shows the forma* 
le wail nano tube using carbon coated catalyst 
particles as starting material, 
careen coated catalyst nanopart i c 1 es (1; 
single wall carbon nano tube [22) 
nanometer sized carbon particles ;30; 
op ; 4 9 DwgNo 1/5 
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N OVERT Y - T h e ear. ;: diamond is ibaamcd by heat : :i g u carbon 
nano tube at a nion pressure of 17 2?a or' more, ana at 
1 c 1' io grees'R i r mo re . 

RETAILED DESCRIPTION - Tne nano diamond has gram size of 
20-70 nm, and has octahedron structure. An INDEPENDENT ChAIM is 
in .Coded for nano diamond manufacturing method. 

"RAF - 'Rpt'R as s 1 u r r y- f~o rir. abrasive; , used for cutting ana 
polishing of recording medium. 

ADVANTAGE - The nano diamond as diamond sintered compact na 
uniform gram size. The nano diamond is manufactured easily. 
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emission properties is discussed in light of turrent field emission models. 
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arbon nanotubes during operation. 
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Abstract: A contact arc and adiabatic expansion hybrid reactor has been 
;tilized to provide a controlled cooling process of gaseous carbon species 
■capable of attaining very niq.n velocities. Both vaporization and annealing 
temperatures and annealing time were found to be important for the 
lormation of fullerenes. Immediate rapid quenching of gaseous carbon 
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Abstract: Single-shell carbon nanotubes , approximately 1 nm in 
diameter, have been imaged for the first time by atomic force microscopy 
operating in botn the contact and tapping modes. For the contact mode, the 
height :)f the imaged nanotubes has beer, calibrated using the atomic 
steps of the silicon substrate on which the nanotubes were deposited. 
Por t.he tapping mode, the calibration was performed using an 
. r.das f ry-st anda roi grating. The paper discusses substrate and sample 
r reparation metrrods for the characterization by scanning probe microscopy 
or nanotubes deposited on a substrate. 



Irina Speckhard 



308-6559 



09/784, 910 



: j n, 0 f rom 
;r: of 



ecrro; 



822tf INSPEC Abstract Number: A931 1-6155D-00.? 

tie: Imaging fullerene C/sub 60' with atomic resolution using 
::::::: tunnelling ir.icroscope 

• : , s l : Koruga, C; S imi o- Kr 3 1 i c , J.; Tnfuriovic, M.; Jankcv 
roi;, 0 . ; Withers, J.C.; Loutfy, R.O. 



: o 



o ? x 



i - ■ 



VSL 



3 n g u a q e : u u q ^ i s r i 

C/sub 60/ was purified and imaged utilizing scanning tunneil: 
escocy (STM; m a constant current mode. 3y fixing the fuiierenes or; 

substrate ( ' frozen state' -no movement or rotation), direct imaging of 
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Anstract : Morphology and fractional yield of carbon nanotubes 
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'oriditiorc, using transmission electron microscopy. In addition to 
nanotubes, wo observed various shapes of graphite particles such as 

t r a near a arc colyheora. ('Author abstract; 6 Refs. 




9 / '7 8 4 , 9 1 0 



. :e::. . : : :: : . . : * -t ; 

* : r Re. l:;tc. AI.l rt. 5. reserv. 

nuirie ArLicie#: KW433 Number of References 
K CARBIDE IN NANO TUBES 

RAPHIN S; ZHOU D ; 01 AG J; WITHERS JC; LOUTFY 

r:e: CNIV ARIZONA, REPT MAT SCI & ZNGN / TCC30N 

ON/ /AZ/8^706 

R E , 1993, V362, N6420 { APR 8), Pb03 



I rina S p e c: k h a r d 



3 0 8-65 



0 9/ 7 84,910 



: ; - , ;•/• ■ - A c : from file: 65! 

/ \ AE-eG .. ;\ ] Hi I e 6b: I ns ; cie Conferences 
: . A" ^ El. EEC" 1 all rt s . reserv. A.l 1 r t. s . reserv, 

■ 1 : W ')27H INSIDE CONFERENCE ITEM ID: CN015592/53 
Fullerene Pr : :es : Hew Low Will They 3e? 
Withers, J. C; Pari, C; Loutfy, R. O. 

"A TERENCE: Recen: advances in the' chem i s f : rv an:: 



rR^CEEDi NGS- E EEC; ROCHET" I CAE SOCIETY PV, 199/; VCE 94-,: 4 \" : EE- 
ZEE' N : 1 b 6 6 T 0 8 2 i 

LANGUAGE: English DOCUMENT TYPE: Conference Papers 

30NEERENGE EDI TOR ( S ) : Radish, K. M . ; Eueff, R. S. 

CONFERENCE SPONSOF.: Electrochemical Society Fullerenes Group 

CON EE RENO E LOCATION: San Francisco, CA 

CONFERENCE DATE: May 1 994 ; 1994 05] {1 99405: 
NO' r E ' 

Held as no of the 185th Meeting of the Electrochemical Society 



Sceckhard 



3 0 8-6559 



) 9 / ■' b 4 , y ± ; 



NT ST / CN 



:tom 1 from file: 144) 
< S . All rts. roserv. 



'A I, Nc.: 9 J - 0 6 3 2 9 9 8 
vity/conauc:; vi ty of 



a coicac: 



f ullerene 



-DSON K Y; WITHERS J; LOUT FY R O 



;ro '/A 34361-023^, 
■ c a :. ; New Yc: , 



lep. rr.ater 



I nr.a Spec khard 



( I t err; 1 from file: 350 ) 
loosen Derwerit. . All rts. reserv. 

2 n n - 3 5 2 5 1 n ! ' ~ } 0 r ~ 2 9 



.comprises roea*: transfer fluid containing suspenaea s a roan 



;nCl" KOCH EM 1 CAE KnS COEr' (MATE-N) 
rrc- LOUT FY R O; WITHERS J C 

tber of Countries: 0 E 2 Number of Patents: 002 
..en: Family: 

:ent \Ee Kind Date Appi.ieat No Kind Date 

200201005^8 Al 2 002 08 01 US 2 001265547 P 

US 2 j c ?- 5 ? / 16' A 2 0 0 2 0 2 2 0 
2 00 re 4 0 4 4 A2 200 3': 116 WO 2D 02 US 3 5 5 6 A 20020129 2 0 



V, e e k 

0010130 200333 B 



y -44-- . oat , one 



'type Date; : t'S 200126554'"' P 200101^0; ES 



oj Kan ?C| Main IPC Filing Motes 



— retaining suspended carbon nanopa r: 1 o 1 es to enhance tro 

= p2 type bonding arid sp2> "yp' e bonding. 

5FTA11F2 cKSCEr PTTON ~ An : K DEPENDENT CLAIM is iron 
o t r a ::s f or r mq n • .• o energy bet. ween tnerrnaily separatee 



r t 



once, r r.:art; energy and cos: savin js for neat transfe; 
With tine use of nanofluios, power densities are increased wr 
:a r cor: -based mcnou :i rt i cle s increases the connective he- at tr: 



/er s>r t. err.ee rat uro di 



DwaNr 



Irina Speckhard 



308-6559 





Aoc No: N00-4 58G41 











iianu f a . 






S 1 h 












c. re 


s h 




sqoee: 




c a. s T_ 


:. n g 






















'PC 


COT 221 










MA 










LOUTFY 


R 0; EE a 


E 2 L 




; ?ICr 


'A: 






WITHERS 


J c 


































uir.be r of 


Pate 


fi T S 












ateo: Family 


























a tent No 


F2nd 




Bate 


App.l i ca 


t Nc 




Kind 




Bate 




We e k 


0 2^:0054 852 


Al 


o r 


01 0 92 1 


WO 2' 


i r 1 


U3>1 K 


5 8 


A 




<C 00 2 


14 


2 0 0 0 5 9 


2 1165191 


Al 


2 1 


010 1 0 2 


E: 2' 




9 1 1 


2 / 


A 




:f Of: 1 


14 


200209 










WO 1 2' 




03 0. >i 


1 0 


A 




! C 0 03 


14 




:■■ 22102 5 38 90 6 


W 


2 0 


0 . 1 1 1 :) 


JB 2 [ 




60-1 1 


2 3 


A 






14 


200281 










W 0 ! 2 






c c; 














Eesiqriated States Eegi;>nal) : AT BE 0'H CY BE 2?' ES 21 ER GB 



: i l amm n am 



i corami : fiber: a rray • 14 2} . The com; 
a :t2a and nodding tempera: a re r . r : : 
deqrees C tt ~orm diffusion bond oe" 



iween fiber ana 



ia:E 



mo .i a [ ..^ . ; w i 



.e.reti and 1 r 
otwder is pi 
:: quantity i.ess 
ie t e rot i ned by toe par; 



d in a d :. o mo ; a 



4 ; The f 



e:.' mtua 5 . cast :. n g lO cause ceram ". c 
of toe club heai. Highest oau..er:trat.i 

ies : T^ed ^ oe a *" r. ne face aria scoe c f 
ber array is impregnated with a pneno 

3r 10 articles and is heat treated far n 



t n e n 

.lie r e 



122800 Irina Speckhard 308-6559 



0 9/784, 910 



;: : s r env; vec; r r or> :r.e ir.o ^ a ana pyro~ i r.ea . 

A ;an;:r: ; .it:e structure is assembled, consisting of alternate 
ers : h^ra and soft mater: al. The ends of the layers a r e present 
st r;p on the head face. The layers are bonded by diffusion bona: 
kj ; The golf club head can be coated with fullerenes. The t . * .-co. 
o n e a ■-; i r e a e t_ . s w : t n the f u 1 1 e r en e to f o r m an adhere n t o o a t l n a 
fullerene t : tan: urn carbide . 

ADVANTAGE - Strength, ana hardness can ce improved ana .men no. id:- 

a n t a q e s . 

V i b e r a r r a v (141) 

Superheated molten aluminum (143; 
dd; 6 5 DwaNo 8/' 9 



;ec-;na ra 



09/784, 91 0 



)erwer.t WFIX 





Nc : 1 9 9 4 - 3 1 n 2 b 0 ' 1 9 9 4 


















- Nc: C94-144 6C4 




















i a a cf fullerene 


s 






^ v- v- 






: . : :cr;.1;.;ct i.ve fullerene e i ectn: 


-•de use 


ful 


n 


b a * 


. a e r 


en ana 






EFECTROC; 


•FMICAO 


RES 


rc 


< R F 


: 29V 


'F-no 




: : LOUT FY R O; WITHERS J C 
















a r Countries: C 2 1 N u 


ncer of F<e 


stents: 


0 0 n 












Family: 


















Nc Kind Fate 


Applicat 


Mo 


Kind 




Fa * 


; e 


Week 


00 94 2 2 


1 "7 6 Al 1 9 940 929 


W0 94 001 < 


■ 4 •) 


A 


1 


'94 ( 


01 1 4 


19 9 4 3 9 


00 94 61 


3 8 3 A 19 9 4 1 0 1 1 


AO" 94 615 




A 


i 


1 9 4 ! 


■214 


199504 




6-0 A 19 951128 






A 




'9 3 : 


i 3 1 9 


1 9 9 6- 0 2 


FF ^ ; OC 


3 7 Ail 9 9 60 I I 0 


y. \ :=*4 9 i)& 

W0 9 4-31. 


' a 


A 

A 


_L 


.94! 

o:j4: 


, ■ i a 
1 . _l "-i 

! . \. + 4 


i o a <; a a 

-L V '-y ' 




": 0' A4 1 9 96 J 4 2 4 


Fl '^4 9 ) 8" 




A. 








1 9 9 6 4 3 




8 3 0 W 1 9 960:: 2 0 


Jl F4 521 




z\ 


]_ 


i 9 4 i 


i2: 1 4 


: qq7 a a 






wc 9-iu.;;i' 






1 


1 9 4 : 


■ F 1 4 






04 4 B2 20 C 5a 00 a 


J I '94 521 


2 o 


A 


1 


1 9 4 i 

1 -4 


"2:14 


200 3 30 



:ea atates 



O - 1 < :' , 1 J 



94 61 ; 



H J 104-0 0 4 / 0 3 Eased on cater 



: a t es 1 tea i ona .. 



:2 0 B-0 0? 



:ased on patera: aF a^ar^i /a 



fullerene v 



J 4 



; w a ere 
a va r a aer. 



a a i y n 



. aaes r 



a fullerene 



fullerene w 



oowde rea deduct 



m a t e r i. a . 



_ r e e : : t r c a e 



ADVANTAGE - Hydr d gena a i on of fullerene is -i 



L N j 
af-52 



in Fir oh rein, and gives better yields a ban or: 



5 d e c k h a r d 



3 0 8- 



3 9/784, 



d r o u e n and el o e t r i c a ] energy. 



:i-,:t ihqu.i va i cr:t. ) : US 5470680 A 

rte'.hcd for the electrochemical production of Cruh 
r: : ^oniprises the hydroqenat ion ot Cn by applying 

. • .• * : . . • .:ur rare across a pair of electroaes of an ele: 
Where the electrodes are in contact with an effe, 



wnerein one or t n e e i e c 



^des 



a sour o 



Irina Spe 



kha 




L-erwent . Aii rts. resorv 







: fullerene 


: s : - c 


y e vapor 


a 7 


:. r. q 




uid c 


a r c 














o o 


"arbor; 


prod co 




g fullerene 














<:qnee: MA 


T E 


ooalc 


ELECTRO 


CH 


EMI 


CAR 


RES 




E 


{MAT!- 






v - 


LOUT FY R 


0; 


WITHERS J C 






















7 eon :.. r : e s 






rr.cer ot 


?a 


e 


7 s : 


0 0 ^ 












7 ri 


























a 7 e r"' + 








3 c- 7 & 


App li.ca 




No 




?' i nd 




at 


e 


Wee k 


0 94 0 


4 4 6 


1 Al 


19 


9<i 0 3 0 3 


WO' 90 US- 


7 *r 


5 4 




A 


19; 


j. i ) 


!0 1 2 


199410 


3 9 35 


Oil 


3 A 


19 


94 0 315 


AO 9:-^o 


1 1 






A 


19 ? 


5- L 


1 1 2 


1 994 23 


r 6 5 6 




a: 


3 9 


7t0 614 


WO -0 01 3 


or 


£ "7 

5 4 




A 
A, 


19 ; 

1 7 : 


1 


E 12 


1 79523 










'-i (■", 0 1 0 9 


W0 ; r'OOO:' 
JO :' h 7 : . ! 


6 4 


5 4 




z\ 


1 9 : 

1 1-1 _ 




- 1 7 


1 !>9642 


b ' ' " 




B 


1 9 


■A" i;;5 2 9 


A3 -5 3'! 


1 1 






A 


19 : 


5 


:? 1 2 


179730 


?■ c 5 c 




A 4 


1 9 


■ '■)".' 0 7 '1 (5 


E3 -3 93 


OC 


7 7 




A 


1 9 : 


3 '! 




17981 3 










9 90 5 0 3 


H5 ?0 9 3 


0 0 


1 F 




A 


19^ 


2 C 


: 14 


1 9 9 916 










■Ko Oy 


pe Dr = *:.e! 




' ' S 


929 


3 0 8 1 3 














* j i i 5 : 




























K i r. d 3 a u 




= :t Mai 


n I ?0 




i 1 1 


rig 


Notes 




















G i / >. 















































CO IE 
.ecio 



VJ J j 



-■i ^ c; p ^ or\ p a t e r i t i 1 
Based oo patent 
CH EE ER GB IT OI 
Based go catent ; 



9 4 3 4 4 61 



OJ i to - U J i / 7. 



. v 1 r 

?vap 



j r.rto n \ 7.nat coro.a:r;s a :'o 
;:dteo carbon, and b ) ::o.l 7:'.c 
• : 7 : . a 7 leas' o,e fullerene. 



: ; . • . c , __:.:_]. rr 3cca r y o r' o ;o:. r coo , e.g. a ...oo. y ^ or e , • • • • • • , 

r.-.j pro; oa 1 er.e or natural qas. 

A7VANTAOR - Huff men, Kratschmer, etc. a; , Nature * 4 7 , p 

r go c r o s e r : 7 cr oces;i , in woach 7ne carooo 7o be vapor i s i; r; _rs 
Lorn that con bo poured as a stre^r; ol particles or :eo as z 
5)wa. 16/18 



S o e c Knar c 



